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Very Basic View of ParticCle R

at Chicago

“Clean” the Event During Reconstruction!
« Find and “remove” muons (0, )
¢ Find and “remove” electrons ( m&v\fckmck, UECAL] )
¢ Find and “remove” converted photons Cmnloy, ., Oecad )
¢ Find and “remove” charged hadrowns (o, )
* Find and “remove” Vo's (o, )
e Fund and “remove” pho&ons (GEC AL)

o Left with neutral hadrons (10%) (0, + fake)
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CMS preliminary, 1.14 fo™!, Muons,\'s = 7 TeV
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Good agreement found for all quantities studied

Top Pairs

CMS Preliminary, 1.14 f5' at\'s=7 TeV
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© Use MVA ko relax MET requirements

)
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CaloMET ’ i
)

¢ Improves signal acceptance in S
“difficulk to find” regions by factors
® Hybrid MC+data-driven bikg est. method _—
® MVA oultput determined in sideband e
® MC used to transfer MVA to Signal R,
L — —

CMS Simulation \s =7 TeV
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0S 'DE,L»&PEOMS wikhh ANN

© Compressed s!aeckm - low MET

® Use MVA to relax MET reqguirements

¢ Improves signal acceptance in E—
“difficulk to find” regions by factors

© Hybrid mCrdata-driven bkg est. method N N
® MVA output determined in sideband
© MC used to transfer MVA to Signal R.

CMS Preliminary L =2.2 fb™ Vs =7 TeV
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i ] SM Prediction with Systematic Errors
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pp->4d, §->2q+LSP, §->2j+x°, x°->I'T LSP; m(q)>>m(g) 0.3
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CMS Preliminary\s = 7 TeV, L = 2.2 fb'
Gprod=GNLO-QCD
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® Compressed spectra -> low MET

® Use MVA to relax MET reqguirements

¢ Improves signal acceptance in
“difficult to find” regions by factors

® Hybrid MC+data-driven bikg est. method
® MVA output determined in sideband
© MC used to transfer MVA to Signal R.

o
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© SM backgrounds highly suppressed.
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SS ML&FEQMS

® SM backgrounds highly suppressed.
Challenge is to measure fake Lep&ohs!
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SS ‘Dil,epﬁons

® SM backgrounds highly suppressed.
Challenge is to measure fgke leptons!
® Two data-driven methods
¢ B tag-and-probe method
e “Tight-Loose” method

leptons passing analysis selection

~ ~ e TL ratio: RrL =
1 p ° leptons passing loose selection
4992 - - X
~
~N
ln 1 /y” Measure Rty i i,v\depav\deu&
Qo027 ! . .
q M QACD dominaked Conkrol S&mpte.
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CMS Preliminary Ly =4.7fb"
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SS ‘Dil,epﬁons S

® SM backgrounds highly suppressed.
Challenge is to measure fake Lepkohs! 1500

v
¢ Two data-driven methods L WY A *
e B Eag—ahd\—probe mebthod 100 — Region
¢ “Tight-Loose” method 0’ s reons
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CMS Preliminary Ly =4.7fb"
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® SM backgrounds highly su;!oressed. // 0
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$S Dileptons + 2b-jets

¢ Similar to SS dilepton analysis:
Just add 2 b-tagged jets
® Fake lepton background from b’

dramakichtj smaller! ,07,0

® top contribution expected to 05,'&'\' -
decrease by factor of 2! K

©® More exclusive search /’

¢ Same-sigh top production

® SUSY 4 top final states

® SUSY sbottom pair production
© SUSY 4b4W final states

- LPC
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S Ditep&ams + 2b-jets

¢ Similar to SS dilepton analysis:
Just add 2 b-tagged jets
® Fake lepton background from b’

dramakichtv snaller!

© More e
¢ Same
® SUSY
® SUSY
® SUSY

—

2% Fermilab

o
”
® top contribution expected to < OSA'\' ~
decrease by factor of 2! N i
SR1 SR2 SR3 SR4 SR5 SR6 SR7
No. of jets > 2 > 2 > 2 > 2 > 2 >2 >3
No. of btags >2 > 2 >2 >2 >2 > 2 >3
Leptoncharges |+ +/—~~| ++ |++/——|++/——|++/——| ++/—— | ++/—~—
Er >30GeV | =30GeV | > 120 GeV| = 50GeV | =50 GeV | =120 GeV > 50 GeV
Hry > 80 GeV | = 80GeV | > 200GeV|>200GeV | >320GeV| =320GeV | =200 GeV
q-flip BG 1.1+02 | 05£01 [0.05£001| 03£01 |0.12+£0.03/0.026 £ 0.009 | 0.008 + 0.004
Fake BG 34420 [ 1.8+£12 |032+£050| 1.5+11 |0.81+0.78 015+045 | 0154045
Rare SMBG | 32616 | 21+111056+028] 20410 |1.04+052] 039020 | 011 +0.06
Total BG 77+26 | 44+£16| 09+06 | 3.7£15 | 20£09 0.6 £0.5 0.3+05
Event yield 7 5 2 5 2 0 0
7 0V/AETTN] B S -y - e T &y 73
Nyt (20% unc.) 7.7 7.2 5.4 7.6 4.8 2.8 238
Ny (30% unc.) 8.1 7.6 5.8 8.2 5.1 28 28

——————————
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at Chicago
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$S Dileptons + 2b-jets

® Similar to SS ditepkov« analysis:
Just add 2 b-tagged jets

® Fake lepton background from b’
dmmakucdty smaller! ,otz.o

® top conkribution ex,oeched to OSA»'\' -

decrease by factor of 2!

Lol S ey
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$S Dileptons + 2b-jets

® Similar to SS ditepkov« analysis:
Just add 2 b-tagged jets

® Fake lepton background from b’
dmmakicdty smaller!
® top conbribution expected to
decrease by factor of 2!

o

© More exctu,swe se
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$S Dileptons + 2b-jets

¢ Similar to SS dilepton analysis:
Just add 2 b-tagged jets
® Fake lepton background from b’

dmmakicdty smaller!
Eop conkribution expected ko
decrease by factor of 2!

& More exclusive se

H Recall.

]

C \9\"1 jﬂ‘}‘“’j 5@

0
_
[Soe &
. ,-EL)‘K’LL
400
' W
2o ——
—
—

41
16.03.2012

%
& 0{‘7/\»

2% Fermilab
Ul

University of Illinois

at Chicago
W
t
P X1 0
- X1
by
o 7
,o‘z‘ -7
7
~
N Xt
bN* X~0
P 1 i
h wt
t
t
x4
x4

|

ysics Center



® Similar to SS di,tepbov« analysis:
Just add 2 b-tagged jets

® Fake lepton background from b’
dramakichtj smaller!

® top conbribution expected to
decrease by factor of 2!

& More exclusive se

Recall.

\s«ﬂ jé‘f“(”j Sﬂ

%

[Soe & j

vy e T
' W
20 ——
—

—
41
16.03.2012

$S Dileptons + 2b-jets

ox BR pb
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CMS Preliminary, (s=7 TeV, L =4.7 fb"
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F —— NLO+NLL
[ §g—b b, m(b,) =500 GeV, m(*) = 200 GeV, m(®) = 50 GeV
1ok §g—1f, md)=530GevV, m(gg)=5o GeV

----- §g—1f, md)=280GevV, M) =50 GeV
—_— G g — 4top + 2)2:’, m()a’) =50 GeV
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$S Dileptons + 2b-jets

¢ Similar to SS dilepton analysis:
Just add 2 b-tagged jets
® Fake lepton background from b’

dmmakicdty smaller!
Eop conkribution expected ko
decrease by factor of 2!

& More exclusive se

H Recall.

]

C \9\"1 jﬂ‘}‘“’j 5@

0
_
[Soe &
. ,-EL)‘K’LL
400
' W
2o ——
—
—

41
16.03.2012

%
& 0{‘7/\»

2% Fermilab
Ul

University of Illinois

at Chicago
W
t
P X1 0
- X1
by
o 7
,o‘z‘ -7
7
~
N Xt
bN* X~0
P 1 i
h wt
t
t
x4
x4

|

ysics Center



41

$S Dileptons + 2b-jets

® Similar to SS ditepkov« analysis:
Just add 2 b-tagged jets

® Fake lepton background from b’
dramakichLj smaller!

® top conbribution expected to
decrease by factor of 2!

& More exclusive se

Recall.
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$S Dileptons + 2b-jets
¢ Similar to SS di,tepbov« amanbjsis:
Just add 2 b-tagged jets
® Fake lepton background from b’
dramakichtj snaller!

® top conkribution expecbed to
decrease by factor of 2!

& More exclusive se

Recall.
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CMS Preliminary, \s=7 TeV, L =4.7 fb"
—— NLO+NLL
---------- gg—b b m(b,) 500 GeV, m(x*) = 200 GeV, m({(?) =50 GeV

L gg—1 t m(t1) 530 GeV, m(x") 50 GeV
E aeees §§—1 f, m()=280Gev, m(x°) 50 GeV
— Gy — 4top + 2x° m(x1) 50 GeV
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& More exclusive se

$S Dileptons + 2b-jets
e Similar to SS di,tepbov« aw«adajsis:

Just add 2 b-tagged jets
® Fake lepton background from b’

drqmakichtj snaller!
® top conbribution expecbed to
decrease by factor of 2!
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Just add 2 b-tagged jets o~ 58 dop + 2, mz) =50 GeV
® Fake lepton background from b’ e
drqmakichtj smaller! 1079 _13
® top contribution expected to \BSA P
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4 leptons: 3(e/u)+tt channels

at Chicago

CMS Preliminary s=7TeV, L =4.7 fb"
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® éhkerpre&a&tot« in
9general gauge
mediation (GGm)
® gravitinio as LSP
® Pheno driven by NLS?P
© simplified model with
bino-Like & wino-like
heutraline LSP
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pho&ohs

® E,v\&erprebaktou in
9general gauge
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Z’, ttbar, hadronic, width=3%
Z’, ttbar, lep+jet, width=3%
GKK jet+MET k/M = 0.2
GKK jet+MET k/M = 0.3
GKK Il k/M = 0.1

GKK yy k/M = 0.1

GKK Il k/M = 0.05

GKK yy k/M = 0.05

W’ lv, constructive inter.

W’ lv, destructive inter.
WKK p = 0.05 TeV

W’ dijet

WR, MNR < 1.0 TeV

W= WZ

pTC, nTC > 700 GeV

Ms, vy, HLZ, nED = 2
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LQ1, B=0.5 (2010)
LQ1, B=1.0 (2010)
LQ2, B=0.5
LQ2, B=1.0
LQ3, B=1.0
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Exotica Summat y

MBH, rotating, MD=3TeV, nED = 2, BlackMax
MBH, non-rot, MD=3TeV, nED = 2, BlackMax
MBH, Quantum BH, MD=3TeV, nED = 2,
String Ball M, MD=2.1, Ms=1.7, gs=0.4
String Resonances

E6 diquarks

Axigluon/Coloron

q*, dijet

qg*, dijet pair

q*, boosted Z

e*, AN=2TeV (2010)

p*, A =2 TeV (2010)

C.I. A, X analysis, A+ LL/RR

C.I. A, X analysis, A- LL/RR

Mb’, b’ = tW, |+jets

Mt’, t’ = tZ (100%)

MU, t’ = bW (100%), |+jets
MU', ' = bW (100%), |+I

gluino, HSCP, gluonball=0.5
gluino, Stopped Gluino
stop, HSCP

stop, Stopped Gluino

stau, HSCP, GMSB

hyper-K, hyper-p=1.2 TeV

6 TeV
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* CMS had a banner 2011!

* wore than 40 new resulks sent to winker conferences:
Standard Model, B-physics, Top, Higgs, SUSY, Exotica

*  Will 2012 be the year that the Standard Model finally breales?
* Rule out SM Higqs? Rule out SM Bs -> py?
* Incontrovertible proof of New Physics!

*  On, will the Standard Model triumph yet again?
* Discover SM Higgs! Discover SM Bs -> pp!

* Bolth Represent tremendous discoveries;
Cumulation of scientific thought from the previous century!

* Or, will will we..
* Discover Higgs & SUSY?
* A true renaissance!
* We are in the midst of an amazing time in science!

* A cross-road, sure to change our understanding of nature in
fundamental ways!

3 LPC
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